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AB ST R A C T 

Dens i ty  p r o f i l e s  i n  t h e  near-wake o f  a s a t e l l i t e  

mounted w i t h  1 0  meter d iameter  s h i e l d i n g  p l a t e  are  o b t a i n e d .  

It i s  shown t h a t  a t  an  a l t i t u d e  of 500 km a c o n i c a l  r e g i o n  

of  1 0  meter base and 1 0  meter a l t i t u d e  w i t h  background p r e s s u r e  

o f  % l o  -14 mmHg e x i s t s  behind  t h e  p l a t e  i n  t h e  downstream 

d i r e c t i o n .  
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I n t r o d u c t i o n  

An o r b i t i n g  s a t e l l i t e  c r e a t e s  two separa te  d e n s i t y  
r e g i o n s  i n  i t s  v i c i n i t y .  Ahead o f  t h e  s a t e l l i t e  i s  a com- 
p r e s s i o n  r eg ion ,  w h i l e  i n  t h e  rear ,  or wake, i s  a raref ied 
r e g i o n .  Many s t u d i e s  of wake p r o p e r t i e s  have been performed 
b u t  t h e r e  have n o t ,  as f a r  as can be  a s c e r t a i n e d ,  been any 
f e a s i b i l i t y  s t u d i e s  d i r e c t e d  towards use o f  t h i s  r e g i o n  as 
an u l t r a h i g h  vacuum chamber. 

Ana lys i s  

F igu re  1 shows the  s a t e l l i t e  connected t o  a c i r c u l a r  
p l a t e .  T h i s  p l a t e  i s  used t o  p r o t e c t  r e g i o n  C ,  t h e  u l t r a h i g h  
vacuum reg ion ,  from gas which leaks from t h e  s a t e l l i t e .  P l o t s  
of c o n s t a n t  n e u t r a l  p a r t i c l e  d e n s i t y  con tour s  i n  t h e  wake are 
g iven  i n  Reference 1. Examination of t h e s e  cu rves  shows t h a t  
t h e y  may b e  c l o s e l y  approximated b y  t r i a n g l e s  ( c o n e s )  w i t h  
apex on t h e  c e n t e r l i n e ,  as shown i n  F igure  2 .  An approximate 
e x p r e s s i o n  f o r  t he  apex p a r t i c l e  d e n s i t y ,  developed i n  Reference  
i s :  

2 2  
- Mvo Ro 

n(Z)  = noe 2KTZ2 where : 

n ( Z )  i s  t h e  p a r t i c l e  number d e n s i t y  measured a l o n g  t h e  c e n t e r l i n e ,  

n i s  t h e  und i s tu rbed  gas p a r t i c l e  number d e n s i t y ,  

M i s  t h e  molecular  mass, 
0 

Vo i s  t h e  s a t e l l i t e  v e l o c i t y ,  

Ro i s  t h e  p l a t e  r a d i u s ,  

T i s  t h e  gas  t empera tu re ,  

K i s  Boltzmann's c o n s t a n t ,  

and z i s  t h e  downstream a x i a l  d i s t a n c e  measured from t h e  p l a t e .  
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I n  Reference 1, f o r  a v e h i c l e  o r b i t i n g  a t  500 k m ,  

Ro i s  assumed t o  be  2 t h e  r a t i o  of  MVo /2KT is given as 6 0 .  
5 me te r s .  

According t o  t h e  above e x p r e s s i o n ,  d e n s i t i e s  become 
ext remely  low as t h e  p l a t e  i s  approached. 

Discuss ion  

va 
es 

The t r i a n g l e s  (cones)  may b e  thought  of  as r e p r e s e n t i n g  
. c u m  chambers whose background p r e s s u r e s  a r e ,  i n  a c o n s e r v a t i v e  
timate, e q u a l  t o  t he  t r i a n g l e  (cone)  boundary p r e s s u r e .  A s  

an example of  t h e  o p e r a t i n g  c o n d i t i o n s  of one of  t h e s e  c o n i c a l  
chambers, c o n s i d e r  t h e  s m a l l e s t  cone shown i n  t h e  diagram. It 
s i m u l a t e s  a c o n i c a l  vacuum chamber o f  1 0  meter  base diameter 
and 10 meter a l t i t u d e  whose background p r e s s u r e  i s  %lo -I4 mmHg 
a t  500 k m  a l t i t u d e .  

Thus, i s  appears  that  t h e  wake r eg ion  of an o r b i t i n g  
s a t e l l i t e  might o f f e r  a t t r a c t i v e  p o s s i b i l i t i e s  f o r  use as an 
u l t r a h i g h  vacuum chamber. 

10 1 4 - RNK- j an R .  N .  Kostoff  

A t  t ac hme n t s 
F igures  1 and 2 
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